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& ^ H^^1^7> ^.^^-^ -g-^ ^oj- o|S}3L s:>7l ^*fl ^ ^7lS ^ 
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1020030008081 #^ Qx}: 2003/5/22 

B. sfl *1 — {METHOD FOR DRIVING TRANSISTOR AND SHIFT REGISTER, AND SHIFT REGISTER FOR 
PERFORMING THE SAME} 

£ 2^ #7^ £ lofl 51 *V TflolH ^ ^^^>7l £^ol4. 

£ 3^ -#7}& 5L 1 ^ 5L 2<^1 ^tb ^ sHI-g- ^*>7) ^t}: sj-^iolt}-. 
_£ 4 - ^tiV^o] a _ Si TFT o^ 7l]olH-i:^^?_> *1<M 145}- Al^l-^o.^ ^S^Kr 

£ 5a^r 4^ S^l^E^ S-7> 5]S.£o]ji ( £ 5b ^ ^7]^ S^l^i 

110, 210 : 120, 220 : 
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130, 230 : #<3^-§-^ 140, 240 : 
242 : 244 : l^iL^ 

H^^l^B^ ^ W 0 V^4 4=1 31*1 ^E^ ^"S- y o V ^ ^ °1 « 

*l*f7l ^E|-2- ^ H^^l^E^ ^ « 0 V^2f 41 Efl^iiE^ ^ « 0 > 

^ ^ <>1» 4^>7l ^tr 4=1 e^l^E^] ^oicf. 

lr«H, ^3 & A 1 ^-^1^ TCPCTape Carrier Package) 5E^r C0G(Chip On Glass) 

#<HH A oM^ ^V7fl7> $101 ^71 TflolB ^ IC« 

^S(°l<5h GATE IC-Less ^S)# ^sH-t-fl o]^ *)^^ wv^ e^^e^o]*} 

, a-Si TFT)!- s)^^ ?\}o)^ ^ IC ^ ^ 4^*M- *}±r 3°)^. 

a-Si TFT S\S.7\ n]^- jL^-^jr ^5,517,542S^^> of^s}-, #^ 
olofl o^Bfl ^tr^ ^12002-3398 3L (^7\\^S. *ll 2002-66965 JO 7fl 

^-^1 ^"71 2002-3398 Jl^H ^H^l^f^ 4i 5.B 31*1^ 

7H> 3^ 4^ 77fl^ B*ffl*l^Ei<2l- <2]^f o}^ afl^o] 7 >^>£^- 71^51 $T}. 



33-5 



1020030008081 #^ °J;4: 2003/5/22 

<ie> £ l£r <£&^9l ^HS 5l]^]iE-1# ^^s>7] ^tb *ll 

2002-3398 J: «1H 7^1^ tIMh 2=eH«1 ich -g^S}^ efl^^E^ ^Eflo]^] 

<17> £ 1^- ^S^, ^ iBflol^^ #^(110), #^-^-(120), 

#^^^-(130) ^ #^^-§^-(140)* i^-^H , ^^H7flAlA]s(STV) ^Efl 

#3 -*LM" 5vHH TflojH ^(S^r A] 31)1- o]nfl ^Eflo|xl7> 

^^7flAlAlJi(STV)l- e^H 7flo]E A}^ #^s>Jl, M-^^l ^Efloj^o] Tj-fofli- 
^Efl°H^L«-Ei TflolE Al^-g. e^S. 7]lo}H ^Jl# 

<18> Aj-7l*V 4]SB Efl^l A,E^ *>7l^ £ 2Sf Qo) TFT sfl^ iflofl TflolH 

<19> £ 2^ #7lt»r £ 1^] TflolH ^ S]£t ^^^7| ^ £^^14. 

<20> £ 1 D ^ £ 2t % v 2:^>^, N7fl^ TllojB 4JJL(iE^ ^> a] jr )(G0UT[1] , GOUT [2] , 

... G0UT[N])# #^*Rr TflojH £]5L(174Hl^r N7flBl i^o)^s.o] ^-til^cf. 

<21> ^Eflolx)^ Efolnj ^^«-(Dl£Al)S.«-Ei — 7}) A] A] j^r ( £TV ) , EJ- 

°l n J ^H^C^l 51^)5.^ e| TflolH ^/^.h ^(VON/VOFF), ^11 3^ 

(CKV)* zj-z* ^l^o} ^Hi^) TflolH el-ojoi ^ ^ ^ olH a1s(gout[1])# 

#^^"4 ^) ^Eflol^Ol Oj^^;(IN)ofl #^*VEl-. 

<22> A.Eflol*!^ O]^ ^o]x]g_»B\ ^S}^ TflolH ^ Jl (0)UT[ 1] ) <4 , 

7} TflolH ^r/^H *i°J-(V0N/V0FF), ^2 sj-^ #^(CKVB)* AA afl^^V Tflol 
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— 4*14 im-Sr A]2 TflojE ^1S(G0UT[2J)« #3 #4 ^1 ^flo)*]^ 

<23> ^-71 ^0.5. N«l*f| i-3H*l^r N-l^i^fl iEflol^^W-E^ *)1 

(N-l) TlHB. A]J1(G0UT[N-1])^-, Ej-olnj ^cH^-(nl£Al) S «-Ei Tflo] H £r/j2. 

— ^(VON/VOFF), ^12 43 #&)(CKVB)# zj-zj- ^l^- 1 ^} N«]*11 TlHS e).oicq ^bh^. 
W *flN 71] °1B ^]3L(G0UT[N])!- #^^>(0UT)1- ^ i^tb4. 

<24> £ 3^ ^oMtV £ 1 ^ £. 2°fl ^-g- ^^s:>7l Sj-^t^Cf. 

< 25 > £1^1 JE 3# ^-S^, #7l ^'£B 31*1-^(174)^ 2H# 1^71 5. 

*fll 43 #^(CKV) SE^r ^-71 *lll 43 #SKCKVH1 3#°1 ^^Hr ^12 43 # 
^(CKVB) # *>l}1- °j7|-ti>o> 4^0} TflolH ^llt TFT 7l#°fl t§^£ 7flo]H 5} 

<yofl °H ^1 ^ 7412 43 #^(CKV, CKVB)£- a-TFT* ^ 

*>7l 3*fl Efo]ui ^Hl-siC^lS^)^ 0 tfl^l 3V #-^1 , -8 

M^l 24V ^#*V ^1JL<>14. 

<26> 0.5. a -si H^^l^BiS ^5)^ <#7) #^-^-(110)^ NM0S S^^]iBl(Q2) 

^ nfl^- #4 ol^-c^- 5> 7 ] nfl^.^ tflt§ TFT «j3 &X| ^-f-S>7l ^ Jl 

^ #<H, 20V vfl^l -14V ^JE^ Tllole ^olH 2}<iM «y7H>7l ^ 

«fl^^ °B-?- €• A>ol^ 7 > ^ &4. ^1, 12. 1<?I ^1(30. 734cm )«- a>-§-^ XGA^g- 

^ ^-f^lfe TflojE 4^ 7l^-§-^ c >l 250 xfl^l 300pF ^£olJL, o]s- 3^ c] 

4^ 4/mi^ ^7fl*l a-Si _=3_4^S ^^sfzi7> ^ , >|zj o] ( L )7} 4^ *fi 

*fl^(W)°l 5500^ ^£7> ^Jl^Tfl -£4. Tfl o]E eJ.ol.g_ ^f>\ 7 ) ^ *1 NM0S 
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1020030008081 #^ ^*}: 2003/5/22 

a-Si HSfl*liEKQ2)3 7jlom-=e11<?]^ 7} Aj^^( C gd)^ 7^ 

<27> o] ^4- ^1-71 7)^-g-^(Cgd)^ 3.7)^ 3pF a-Si B^iE-lS ^5]^ 

20V i-fl*! -14V^1 l^CCKV Sfe CKVB)^ #7l 7] ^-§-^(Cgd)°l ?1 

°fl^ol4. ofl# #0^ j A o V 7 ] Til- ^ 7 fl2flAlE^ TflojE ^(VOFF)-^ -R-*H ?l^r 

*r#°l ^-f^lir #71 B^£^liE-1(Q2)^ TflolH 20V -14V^ sj-ifl 

#^(CKV SEir CKVB)^ ^7} slJL, #^^r ajtfl 20V°1H #^ H*ffl*l^E| (Q2)£] -g-^ 
^(VttO-g- ^^1 ^3 TflolB ^ofl ^17>51H.S. S.X\ 

<28> , a-Si H^^l^Eis ^sl^r TlHB =5^0]^ IC^H^ H^l^Ei 

(Q2)2f ^1 ^if #^*Rr H^l^E^ 7flo]H» 7flolH 3i<3-(V0FF)o.S 

^eKM2)7> ^-^fV -f , cfl^-^-S] a]^V -^o> ^ 1^7} Tllojs ^oj-(vOFF) efl^ol 

3 5^" 71^ <5Kr H^^liE^(Q3)(ol^, #rf^ H^^liEi)7> 3g^o]t}-. 

<29> H^l, #71 a-Si H^fl^liE-1^ N E}<y MOSFETS.^ ^^°) 

91^ H^]^e|(Q5)^ (l^r^-S-^Al^^^^AlTi)^ H^1^E|(Q3H1 

^ (l^T^^^AlTi-l^^-S-^Al^)^- ^l^tb tflJjL-g-^ Al^l ^OJ ^"o^ 0]7V£l^ DC 

711 o]h ^^-(VON)ofl tilell^Rr DC ^l^l ^l^V^ ^ Vo fl 
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°1 ^ ^ , ^2JMfe a-Si H 31*1^ 3. 7fl °1H = EH^ IC» T^^-i- «fl #^ 
HSfi^liEi(Q2)sq- #JE. H3W^B|(Q5)7> a-Si TFT^ Til °] t=-£lSl^.%} ^(VgsH tfl-*f 

Jf-^iLS. a-Si B^l^E^ nfl^-oll a] # o]^ ^ 

§>J1 ^ H^^l^El(Q2)^- 1-= S^l^Ei(Q5)^r ^^1 s\±.^Y 

^(Vth'HH^r ^^^.S. °]7}-^^ Vgs sfl^ a-Si H€*1^e^ H-^ 

£ 4^ ^tiV^^l a-Si H^l^E^ 7llolH-4i^.i?J: nj-a^ a]^^ 0.5. ^s}- 

^ ^^-(Vgs)-i- DCS. §>S* «fl sfl^ HM^Sl ^ ^oj-o) ^^(AVth)ol Al^> 

5. 4^1 ^-o], a-Si B^l^ TflolB^l ^.5. DC #<£H <&7\ 

£}<H TflolH W>olol^ i^5ll>i7> -8-^-51^ «J3J *1*> Jfofl H^^1^E^7> 

<#7] <g5HI S]^Y -g-^ *i<y-£l ^5h^=(AVth)^r DCS. ^V^Rr Til olH-^i_2.i 
£ ^(VgsHl <$7) 7llolH-^>i?i #<3-(Vgs)il5.fe E-l ol^ zjLjg.-^ 
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<34> o]o\] £ 7l#32|- ol^*V ^eflo^ g^-fr 5fl^^7) 

wV^o] S.^^- W]^^ ^ H^B^l^E^ Tflol^o]] o]7>S]^ 7]] ti^Hi ^ 

<35> igj-tgo] Ufs ^-*}^ TflolS HH^i ^Helj^oH oj^ ^e. ^L-g- ^^o) 

<36> -g- f}-^ ^ x}^ -S-*^ ^-71 ^ ^-g; ^*l-7l 4]£E e^)^ 

^ ^ 2J--S-] 

^£r, H.efl<y, ^ 7)MH» H^l^o] ^£ « o V^dl olo^, ( a ) 7))l £ 

(b) ^"71 H^l^o} ^6\) ^ aV^<£ ^og-^ Aj-7) H^^1^7> iL^^Rr 

^-^ *>7l ^*fl ^ ^7)3. ^%Z>}±= m ^7} 7)]o]^o\) o]7> 
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#^*H TflojH eKl-g- #<^1 ?1tt #31; (b) ^7} #^^>^ #^JL 

^ ^71 ^Tll(a)^ #^^Efl* -fMSRr #3]; (c) ^"71 ^^-ofl 
^>7l Tfl o]H eJ-olSJ Al^jl ^-71 SM^E^ « 0 V^* A^Rr ^jfl; ( d ) 

*112 #€#^1 -§-^H A o v 7l TllolH £]- #4^^171^ #?ll; ^ ( e ) ^^L^ *fl 
^Sl^ ^13 ^i^^^l #7} #31 (d) 3 ^« 4M*Rr #311- 

<39> S^h ^^2] cf^- -e-^-i; ^^*>7l ^-^Hl <4^ 4=1 £H ell*l^ 

B^ ^, 4^T^ iEllol ^S.ol oi^SlJl, ^ ^Efloj^o)]^ 7fl A] A] 3171- ^ 3 #*H1 ^ 

^-slJl, zl- ^Elloi^s.^ ^Aijr^g. ell^l^E^l oio^A^ 

^•71 efl^l^E^ iEllol^i-o]]^ ^^jrf, a> 7 ) ^ U # ^o} ^ x\ 

?>* #°l7l ^t!r ^1 *1H^1Jl7}- ^^slJl, iEllol^s-o]!^ Aj- 7 j ^! 

^ A o v ^2 #^2)-, #7] 312 ^*1 X\#-£ #ol7l ^t!: 2112 ^H^l^} 31 

, ^7l ^ iElH*!^ #Sj#*H ^71 3U ^ 7112 ^ cfl-i-S]^ 31^ 

^-71 #^^-7Hl 2iii *i^?i<y-* 3l^*Rr #7i #<a^ 

t co,] o^^SlJl, ol^l ^Ellol^o^ ^^jro} A^ofl -g-^c^ AV 7 1 &i-&Al 
-71 Jl, 4 V 7l Till 3Ha]Jt BE^ ^2 7lHA]so| Alcj-oll -g-^><^ Aj- 7 ] #^-^-1- Ej-ii 
^^Jf I ^ ^71 #Cf£--^ <y^t=oll <£*iS\51, ^7)3. +%f>\±= <& 

3^1 Jro] ^cj-ofl -g-^ic^ ^-71 #4^1- Hj-^3TAl 7lJl, ^7] ol^Al^o] ^c^oll 
^71 #r}£Jfl- €-^171^ #Ef£^«-!- ol^o^^cl-. 
<40> Ole^ E^J^^^o] « o v^j4 eil^l^E^ ^-g- ^ ^ oil- ^^5)-7l 

^tb 41 efl^l^E-loii e^^i^e^ TflolE^ QJ^ ^71^. AC ^ 
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<42> £ 5a^ H^^l^E^ f-7> sj^^o].!^ £ 5b^ ^7} 

<43> .£ 5a ^ J£ 5b!- , ^<H1 4^- H^l^^l J= efl<J](D)<Hlfe- JE.efl<y 

^(Vd)^ ^7>5lJl ( ^^(S)^l^ ±^ ^(VsH ^7]-£lJl, ?IHH(GH1 TflolH 
^(VgH 917}^. ^7} ^*}7] #n #7) TflolB ^<y-(Vg)ol ol7}5] 

TflojB €^(Vg)^ dt$L^ ^<a-(Vs)^>^ ^^Sl TflolH-^i^V ^(Vgs) 

(VgsH ^"71 ^(VthJiLtf ^ ^-^ofl^ ^--2-5. ^-Bfl# o.^^cf 7 > >S-7l ^ 

^°J-(Vth)Ji4 371M- ^^MItt -f-*fl ^7) H-eflol^ o] 7 >£l^ £Leflo] 

#7l i^iS ^511^^1^14. 
<44> JS. MJ-^ofl^i- £ 5b<^l -£^1*V ^7)S. ^f>\±r 7]}°}^-^SL + 7V 

^ <r ^1, ^7l i^SRr ^olB-^i^V ^-^^717] ^7] 

(Vgs_ac)ol H^l^E^ 7j]°lH-4i-$-i?Hl a-Si B^l^E^ 

1s}-3^r <9=, ^, ^s?-^(AVth)ol ^7j AC ^i 0 ^ 4^38 a] 
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<46> S ; ^-^ ^(Vtho)* £fe M^^l^ofl gs^j. ^s)ol ^5j-^(A 

Vth)^ -g-^ ^i^ol ^-^c]^ ^7l§>^ ^4}-^ lulj- ^-o] TflolH-i:^^ 

^^^l(Max(Vgs))iLcf ^iHS ^ M^I^eH- *ei-£r *M ^ o}6\] xx\z\ 

<47> ^^J-aI A<fax( Vgs) - [Vtho-*- &Vth] > O 

<48> ^7^, vtho^ 3 #3 Si a-Si B^^]^E-|^ ^ ^o^, AVth^r a-Si 

e^j^^e^ ^ ^(vth 1 )*]- *<h v 3<?i m^i^si -g-^ ^^ck 

<49> a -Si B^^l^B^ 7flo|;Eo]i AC <y7HK°5.*| sfl^- B€*l 

<50> ZLE^, ^-7] AC ^-fr B^l^E-l^ TflojB^l ^7}^ 7fl^# a~Si B^j^El 

<si> uj^ > ^7]^«y AC #<?M- a-Si H^I^eH ^l7H>c1e|-£ ^ oi^ 

4-§-4 OT". ^, TllojE ^e}o)tH s^l ^Hl£]^ a-Si H^l^E^ -cf o. 
^(Q2)^ [l^^jAl7j;-l^^Al7_>] ^ofl 43 #^(CKV SE^r CKVBH JL^- 
^o] efl^S. ^o] *}<%£r nfl H^-^ A o VHfl 7 > 5] 71 nfl-g-olji, ^ H^^l ^ (Q5)7> [1^ 

^°H1 #§}(CKV SE^ CKVB)°1 5.^- ell^^H *}c>l efl*fs. ^ol 

#Efl7> 5l7l nj)£.ojt}. 
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5. 6 # , £ *m 4=1 ^Bflol^]^ #^^-(210), §- 

^£-^(220), #^^(230) ^ #^^^-(240)« , i^7fl a] Al^(STV) 5£ 

^ ol^i iEflol^o] ^ e^S. 7fl°lB ^(JEfe >ill)t #^*Vcf. ojnfl 

^ ^^711a1aij:(stv)# e^s TfloiH ^IJl-I- #^*>:a, i-H*l ^bIM*1S] 

^^-^1^ °1^ i3H*l^f-Ei TflolH ^v^S TflojE Aljr-g. 

#^■¥-(210)^ 4^ ^^KCKV ^ CKVBH ^.efl^o] <^^s) jl, afli 

^=(N1H1 7]}o}^7\ ^z\JL, #^^7>(0UT)^1 ii^7> NM0S 

#^-£•^(220)^ #^^K0UTH1 =efl<yo] o^sjji, #nf£^p- 240 HI TlHH. 
7} <£^.s\JL, ^±^7} TflclH .2.5. ^(VOFFHl <S^€ NMOS H^U] ^ (Q2)S. 

#^^-¥-(230)^ ^2)1^(0, NMOS B^^l^Ei(Q3~Q5)S 
?M^lEi(C)^ *U ^=(N1)^ #^#*}(0UT) *}°}o\) NMOS B 31*1 ^(0.3)^ 

*ll2 ^^(VONH] =5ll<?]ol o^^JIL, o]^ ^Eflo]^]o| #^^>(G0UT[N-l])oll 7lH 
B7> <^^SlJi, *fll ic.E.(NlHl ^sjtf. NMOS B 31*1^(0.4)^ *fll ^£1 

(Nl)ofl =2fl<yol ^^51 Jl > ^H^KCTHl 7flolH7> ^^Sli, ili7} 7flo]H 
^(VOFFHl ^^^cf. NMOS H^*l^iEl(Q5)^ ^fll i^£l(N2Hl =eflo]o] <Q^s\jl, # 
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cf-g: NMOS H ^1^(02)3} TflolE^ 7flolH7> ^Sjjl, 7(M;e ^(VOFFHI 4i 

#4^-^^(240)^ ¥ 7fl£] B^^iBKQ6, Q7)5L ol=-^^]^ tiV^«-(242)^, ^ 
7flsl B^l^BKMA, MB)S 1^^(244)5. °l-?-<H*li=h ^*113°-5., 

NMOS H^^l^Ei(Q6)^ TflolH^- =efl^ol ^ <£^s\o] f 7]}o}^_ ^ ^(VONHl ^ 

NMOS H^^I^eKQ?)^ e^*1^eKQ6)^ 4^2.^1 <^^£] ji, 7]} 0)^7} 

m ^JEL(N1)# ^^}<^ NMOS H^^1^E^)(Q3)^ io_ioil 0^5)0} , ±_o_^ 7 } ^o)^ 
SlB ^(VOFFHl ^^^cf. NMOS B^^l^E-l(MA)^ ^eflo]o] 7]}°}^ £ ^(VONHl 
S^s] JL, 71MH7} ^12 ^^(N2)» ^-R-*M NMOS B«a*liEl (Q6)£] ^ 
— E 1 (Q7)^| =ell^l^ , i^7> *fl3 ^(N3)» -f-*fl H^^1^eKQ3)^ 

NMOS B€*1^(Q5)^ ^olH^l ^^nf. NMOS H^^l^Ei(MB)^ = efl°)o) ^3 
ic^(N3)» ^-n NMOS H^^]^Ei(Q2)^f NMOS B^*!^ (Q5)^ 7flo]H^l 

^^slJi, 7llo]H7> *fll ^=(N1H1 <£^.s\^, i^-^7> 711 o]e ^(VOFFHl 

1^^(244)^ ^7}S. ^*Rr #t}-g- H^^]^Ei(Q2)sq- 

^"7)tb 5^-§- -S-^M- ^ 

^7i, TflojE ^ #<y-(V0NH 9l7}5\^ #*H1 ^tfl^ TflolH £. ^oj- 

(Max(V0N))<>l ^71-sl^, ^16 B^l^Ei (Q6)<4 H^l^Ei (MB)tt ^-.2.5. ^b)H2-S. e 

SH^l^El(MA)^ TflolB 7lj3lflA]E^l^ S}-7}sKr 2^ ^ #^1^^. 
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<61> [^ai 2 ] ^(^4 0a , e ) =A^C VOM) - Kf/, (£6) 

<62> %7\% 2^ ^^-o] f^^ofl ttfe}, #tf£- e^^^^(Q 2 )^ 1-= H^*]^ 

<63> V(NJ = V(MA Gate )-Vth<iMA) 

3 ] =Max(VON)-Vth(Q6)-Vth(MA) 

<64> *V^ > ^ojE ^ ^SHVONH <a7>S)^ 2^0] 7)1 o]E ^oj- 

(Min(V0N))°l <^7l-£l^ H^^^BKQ6)^1^ <3« 0 >^ #<y-°l E^-^xr^ ^ , # 

Efl^ H^^l^(MA)^ ?1HB «*lEi -E-eflol ^oj-jzj- *fl 3 i^(N3Hl ^Bjfe 

^«^51<H ^HlS ojnfl, ^71 2^ t)MH 

(Min(V0N))£- ^7) m ^JEL(N3H £<&£.t\- ^ ^°}B.S. V(MA_Gate) > 

Min(V0N)+Vth(MA)^ 2l&<$ £)*fl *fl3 iL=(N3)^) U^SM) 

tfl^ ^^e}^, 3)^2) 7flo)H ^(MinCVON))^ <?]7>£l^-g- nfl *)) 3 ^=(N3)^ ^<y- 
(V(N3))^r B^l^&KMA)^ ^o]e ^<y-(v(MA_Gate))ol <#7j Tflojn £ 

(Min(VON)Hl B^^liEKMA)^ -g-^ ^(VthCMA))* ^-*V € »o V; d*Ml ^ 

<66> [^ev-il 4] K( A^ 3 ) =A*» w ( KOTV) + 3 - TSth(A<tA^ 
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<67> #7) 34 4°fl ^oj- ^-Efl7V #4^. H^fl^l^El(Q2) JE^. #J=L H^E^li 

<68> TilojE-^^^o^ ^(Vgs)^ ^tfl^^ ^>7l^ 5^ ^-o], ^^o] 

B$*1^E|°] A o VEfl7> ^1^4. o^H. ^-7) A Vth)£r ^^9l B31*l^ 

^«a-(Vtho)4 IsHF H^^l^S] ^ ^(Vth')^ ^d°J"°14. 

<69> [^^VXj 5] Asfax( V S s^ - [F//io+AKrt] > O 

<70> ath ^"71 AVth)£: ajtflsj 7flolH-i^.^^> 7fl ^ 

# ^#2] ^-^U(Max(Vgs)+Min(Vgs))/2H °1 "IN 5. #cf-g- B^fl 

<?1> A^^-[^C^^C^> , K ,„ o] > 0 

2 

<72> ^-71 6*11 -g- ^<H1 TilolE-^o^Tj. ^oj-^. ^a o V^o] 

^ 2«H o]^-o] ;*}3L.g. ^VgrS. oj 71-51 c^o]: ^Cfo- B^^l^Ei 

(Q2) iE^r * = B^1^E|(Q5H1 ^^7}- ^S]^E}-51 6.S ^ ^ ^ 

£^ #4£ S^^1^E](Q2) Si- #:EL B^^1^EKQ5)^ 7flo}B°ll IHW^ ^ 
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<73> 7l)olH-^^^: ##4 4«(Max(Vgs))-£: *>7l*>fe ^44 74 go] , # 

71 =^44 3<H| 4 TflojH SLS. ^(VOFF)* 3L, 4714^ ^44 84 

£4, 7flolH-Ji^^ ^<y-4 4:£&(Min(Vgs))£: 4"4 =^44 4*IM 7flo]H ^<y- 
(VOFF)^r ^ < a-°14. 

<74> f ^i^VXj 7] A/la* ( Vgs) =A<fax(_ VON) - Vth(jQ€>~) - Vth Qh'fyLy - VOFF 
<75> J^^-Xj g] A^/iri ( =&d1n ( VOMy -h 3 - Vth (K<tA^ -VOFF 

<76> ^-71 ^44 74 8-1: <^44 6^1 4^ 4^ 444 i{o 5 ^44^ 444^ 

^44 94 ^4. 

<77> [A//«jt ( VOMy - Vth^Qey - Vth (A4Ay - VOFF] 

9] - \Adin ( VOATy -4- 3 • Vth {A^yly - VOFF] > 2 • Kr/*o 

<78> % 7 \ ^eVAi 9=. ^^.§1 cq^ b 334^4(0.6)4 -§"4 ^°J-(Vth(Q6))4 H334 

^4(MA)4 ^ ^i t a-(Vth(MA))4 ^ H 314^44 ^^91 ^4 ^(VthoH 
44JI 444^ ^44 10* ^ &4. 

<79> j^^J-Xj 2Q] A4ax<i VONy -KJin ( VONy > 7 • Kr/?o 

<80> Aj- 7l 10 ofl 2]^, 7flolB -S: ^(VON)* «?l7>^- nfl ^4^4 

4, #4£ H^fl4^4(Q2) S^4^4(Q5)°11 <144 ^-^444^ ^43°- 

s. ^ ■?--§- 15-3* ^-s^- #41- S 314^4(02) s^r H$4^(Q5)4 4°ls 
<H1 44-1- ^MW*J ^ &4. 
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<81> ZL&I^, 4>7l H^^1^E : )(Q2)S]- ^2= H^^1^B1(Q5)31 7flo}B«fl ^S)^- 

^ #71 ^ ^7)5. i^SRr €tf*H cfl*lH ^ #4*1 ^^*. 
<82> i 7^ B*i* < ?l7>£l^ 7llolH-^-2.i^ ^Bill- ^^^>7l 41^" 5* 

<83> £ 71- H^^l^Ei(Q2) SE^ #i= B^^l^Bl(Q5)5l t1H 3-^.2. 

^ 1H«- ^7lS 3.^- *}o] efl^-g; a>4^ ^ ^^14, ^, ^-71 

7flolH-^^I> **4l #^ol S o. efl^ofl^ ^>ol ^^5. ej-ol^l^ ^o] ^7l 

s\o] e}o]^i (rising)^, #7l 3*41 H/2 Al^ofl *}ol efl^oflAl 3.°- efl^ § 

^ (f ailing)*} 53 47>, #71 3*4| #eH *H 3lt°1H S-f ellls. €^*Rr ^7l 

O] ^O] ^Z}^ ^-g- tiV4*lcf. -i--^, <^ 7 H ^7l TflolH-^i^ 

B^fl^l^E-l(Q2)M- 1-.EL H^fl^l^Ei(Q5)7> ^S\7] ^ ^#^°] ^ 2 
Mfl °l#-g- £xr ?H t*^*)S}T*. 
<84> ol#ofl^ <g ^AHHl ^l^o] E|7lA^ ^AV^ol ° 

^ ^-a-Sl 2«fl ol^-olJi, ^7l7> 3*4| ^7l£] l/2<y lH^M, 3*41 ^oj^ 

^tflSM: Tflol^-^^.^ ^<a-(Vgs)ol #^ H^£^^Hi(Q2) H^fl 

^l^Ei(Q5)o]l o] 7 >£l£S- *)-JEl^M| , H^^1^EKQ2) #£1 ^€^1^(05)7} 

^S^EKE fi-grElol ^ ^.g. o.*l^ ^ ojr*. 

<85> £ 8£r t^ofl ^]7>£l^ TflolH-^^.^^ C)--E <^ 3fl» ^^5>7] 41 

^ i*^£olnl-. 
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<86> s. 8-g: , #4£ B31*1^EKQ2) iE^ # = B^^CQS)^ 7iHH-^-£- 

7)10] E-^^^r mi S-f gflt^H 311^5. h^o]^^ %o] ^71 

€^*Kr #4^4. a^H a o V 7 ] TllolH-^^^^ *1<^ ^S.^ #C }o. 

^ 2tifl ^7}7\ mi #^ ^71^- 2H<>H, #^ H^^l^^ 

i=5fl<>H ^7>5]^ mi ^ ^lt^H *H tmS- &°}^ nfl ^cfl^# ^ 

5fES^ , #4£ H€^l^Ei(Q2) H^^^(Q5)7> <is}-£lc1^5L ^-^ 

3<h ^ ^ -H-^m ^ 544. 

<88> ol^-oflA^ ^Aloj]# %^*H ^^}^l D Jr, ^ 71^ #<37Hr 

^HH 4°^>7ll ^ ^ ^ ^ ^olcf. 

<89> olAT-ofl^ ^ fl ^o], ^ ^ofl ttj-s.^ ^l^ol H^B^l^E^ ^^^<?1 

#<y-^ 2«n ^7i7f mi #^ ^71^ 1/2^1 ih^ih, mi *fl 
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^71^ -^^^r 2HoH, #<3 H^l^sl JE-efloMl ^7>£)^ #ejo] 5.0. gfligofl 
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l] 

#31; £ 

(b) #71 B^l^ElS] gSH ^ #^tb ^ #71 S^l^E^ SL%-^ 

^ £tf ol§VS. ^>7l #n ^ ^7)S. ^ffc= *I13 ^^^^ #71 TflolHofl 
Sl7>*Hr i^fe B^l^^l ^ tiV»l. 

[^T 1 * 2] 

aflllMI ^^-H , #7l XI 3 ^-Sl^SM Qy}^ #7l H^^l^^l 7flolB-^^.i?> 
[%^^ 3] 

^HM TflolH ef^l* ^*Rr Sfl^l^Eiol ^ aj-^ofl olol^, 

(a) xi^-£i^ >m sHi^-a- #^^i^ m^z) 1 ^El & 

th #3#*H1 TlloiH el-*]* #^^71^ #31 ; 

(b) #71 #^#*}oi #^a1s<H1 ^l^fl #7l #7fl(a)s] *^#Bfl# -B-*l*Rr #-7fl; 

(c) #71 #^A]^^ JS^ofl -g-^fol ^-71 TflolH eKl^l #^-g- Al^>i ^7} 
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(d) *12 #31# < ?H1 -g^SH ^71 TflolB ^1; * 

(e) ^i^Ei afl^fe m 3}*fl <&7] <&3l(d)s] #cf£- Aj-Efl^. -B-^l 

4] 

^]3%H1 5£<>H , *|]2 #^<^ 1H^ ^711- ^>JiAi ^SLsL 
51 

^13«oH1 Stl^H, av 7 ) ^*J<y-^ 2H^ ^7l# ^"^i i^*Kr 3# ^ 
^>fe 4=1 HB eflxj^Ei^ ^ « 0 >^. 
6] 

^I3%H] ^o^, #7l #^o] Al^-oflx-] #ijV -^oV s-f 

*H tl7>s1^ ?A^r ^<L£. ^ 4=1 HH. ell^l^Ei^] ^-^ wj-^ . 
[3^8" 7] 

^ 3M*r 3* ^AiL ^ 4=1 £1 3H^E|fi) ^ wj-^. 
[^t 1 * 8] 

efl^oflx^ *}oi efl^j- ^o]^- nfl ^cfl^oi 7lMB-di.2.^> &<S°] ^0]$ x\?y 
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9] • 

[^U" 10] 

$3L, ^ ^Eflol^s-o^ ^^aij-s.^. ^^o. s #^*Rr 4i£B elH^Eioll 5a°H, 

^ #0] 71 ^1 ^0]A1^ 7 |- T^^JL, *K^*fl ^Eflol^^^l^ Aj- 7l ^! 

^>€€ ^12 #^^ ( #71 *fl2 #c»l7l ^2 *1H^1 

%7] ^ ^^ol^l^ 

#^^H1 A oM afli ^ ^12 # tfl-S-s]^ afl^-sRr 

^1 ^^^^ *H^*Kr #4^^; 
#7) #<^#2] ^i^ELofl ^^JI, °)£ iEflo]^]^ ^A]Jro] Al^-ofl 
^71 ^^-g- €~^l7lJl, ^7] ^11 *)°]*\3L £^ ^12 ^H^lS^ -g- 

^71 #X}^#£1 ^icSofl ^7lS ^*Hr °J ^x£o\] 

•S-^M ^7] Ej-^Al 71 Jl, «^-*lJL^ 3p=Hl -g-#*M ^71 # 
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11] 

^10%H1 3X°)*\, #7l ^^Jl^t 2H# ^-7)S. *}o] S-f ^^Kr 

12] 

*U0*J-o|l #7l <3^4!JL^r 1H» ^7lS «H e11*t4 Eflt^r ti>4*Rr 

^-g: lf-^_°3. Sj-fe 4l^S 31*1^1. 
13] 

*I|101H Sfl<>M. #71 #l}£^3>8r H-^]"?]^ #71 #^^o]l <^^£li, iii7} 

*fll €€#^1 H^l^BlS. ol^-OlxlJl, 

#71 S^^^c^S- #71 #tf£ H^l^E^ TflolB^l l^Al^o)l^ 2^Al 
#^1 Al^V ^o> ^7}^°± AC ^i 0 ^* ^7H>^ ^ s}^ 4=1 EH 

elH^. 

[^^8- 14] 

^13%H1 &<>H, #71 SJ^Jl^ #7l #tf£- H^l^^l ^ 

[^t 1 * 15] 

^UO^oHl SU^i, #7l #<a^^^ ^efl<?i°l #71 #^4-^sl <g ^TcH ^3 

-H, 4l.2-^7> #7l *fll cg^^ ^.c E^J^^e-)^. 

* #3" *1# ^ ^713*1 AC ^^M" $]7>*ffe ^-513. *}±r 4=1HJ= Bfl^l^Ei. 
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16] 

17] 

*fll(TM 91°]*), ^7) 

^7} 0 ^Aji f nV^}7] til^i^; ^ 

[3^8- 18] 

^117^1 ^^Ai, ^-71 ^d^r^, 

°1H £ ^i^-* *fll H^^l^Ei ; ^ 

^efl<yol AV 7 | E ^^I^e^o] ^^.^o)l ^^S]J7 ( 7flolB7> 4>7l IsJ-iLiH^ 

ofl ^sH, 4i^.^7> 7^)olB .2.5. <£l ; I^ *fl2 H31*|^iEl* 3E.#*l-fe 4i SB 

19] 

= 3)<?1 0 1 Til °1 H ^ ^SJ-°fl ^^5]^L, 7ll 0 lS7> ^12 ^=ofl o^S]^, i^.>i7> 
3 **fl ^71 ^Cf^cjofl 0^5} j^aV E^^; ^ 
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[5L 2] 

CKVCKVB 
9 Q 



VSS VDD STV 

ML 



VSS VDD IN 
CK OUT 
SRCi CT 



VSS VDD IN OUT 
CK 

SRC2 CT 



VSS VDD IN OUT 
CK 

SRCs- CT 



VSS 


VDD 


IN OUT 


CK 






SRC 4 


CT 



VSS VDD IN OUT 
CK 

SRCm CT 



VSS VDD IN OUT 
CK 

SRCn+i CT 
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GOUTi 



G0UT2 



• GOUT 3 



■ GOUT4 



GOUTn 
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3] 



CKVB: 



G0UTEN-1] : 



C: 
CKV: 



G0UT[N+1] : 



G0UT[N+1] : 



SET 



RESET 




TIME 
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5a] 



Do 



Vg 



-Vd 



Vgs- 



-Vs 



S 6 




Min(Vgs)- 



A Vth_ac 



TIME 
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n <y*>: 2003/5/22 



[£. 6] 



o 



I 

Q 



Q 
5 



£ - 1 - 



8 



CO 



to 

CO 



3 



J7L 

7" 



L « J 



CO 

8 



CO . 

L _ J 



7" 



8 S 



o 1 
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[5L 7] 

MAX(Vgs) 
Vgs: 

MIN(Vgs)- 



1H 



1—1 



CK: 

8] 

MAX(Vgs) 
Vgs: 

MIN(Vgs)- 



1H 



CK: 
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